Serotonin 5-HT2A receptor-mediated hypertrophy is negatively regulated by caveolin-3 in cardiomyoblasts and neonatal cardiomyocytes.
The serotonin 5-HT(2A) receptor belongs to the G-protein-coupled receptors (GPCRs) superfamily and mediates the hypertrophic response to serotonin (5-HT) in cardiac myocytes. At present the regulatory mechanisms of 5-HT(2A) receptor-induced myocyte hypertrophy are not fully understood. The localization and the compartmentation of GPCRs within specialized membrane microdomains are known to modulate their signalling pathway. Therefore, we hypothesized that caveolae microdomains and caveolin-3, the predominant isoform of cardiac caveolae, might be regulators of 5-HT(2A) receptor signalling. We demonstrate that 5-HT(2A) receptors interact with caveolin-3 upon 5-HT stimulation and traffic into caveolae membrane microdomains. We provide evidence that caveolin-3 knockdown abolishes the redistribution of 5-HT(2A) receptors into caveolae and enhances 5-HT(2A) receptor-induced myocyte hypertrophic markers such as cell size, protein synthesis and ANF gene expression. Importantly, we demonstrate that caveolin-3 and caveolae structures are negative regulators of 5-HT(2A) receptor-induced nuclear factor of activated T cells (NFAT) transcriptional activation. Taken together, our data demonstrate that caveolin-3 and caveolae microdomains are important regulators of the hypertrophic response induced by 5-HT(2A) receptors. These findings thus open new insights to target heart hypertrophy under the enhanced serotonin system. This article is part of a Special Issue entitled "Local Signaling in Myocytes".